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(54) Title: HEIGHT-ADJUSTABLE SEATBELT 

(57) Abstract 

Height-adjustment ar- 
rangement for safety belts in ve- 
hicles, primarily for safety belts 
intended for rear seat passeng- 
ers. The safety belt (10) is of the 
retractable, reel-type and the 
reel (II) is affixed to the vehicle 
body (3). The height-adjust- 
ment arrangement (2) com- 
prises a longitudinally extend- 
ing guide member (2) mounted 
to the body at a passenger's 
shoulder-heigth, the length of 
which guide member consider- 
ably exceeds the width of said 
safety belt. The member (2) 
presents a guide surface (20) 
continuously curved in the lon- 
gitudinal extension and in- 
tended for guiding and adjust- 
ing the height of the safety belt. 
The invention is characterized 
by the combination that the 
guide surface (20) is positively 
curved for the majority of its 

length along its longitudinal extension so that a convex surface is formed along its length .that the guide member has a substan- 
tially longitudinal extension which forms an acute angle with respect to the horizontal plane, which angle preferably is equal to, 
or less than, 45° (a<45°) and that said reel (11) is mounted substantially horizontally. 
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5 TITLE; Height-adjustable seatbelt. 

TECHNICAL FIELD: 

The present invention relates to a height-adjustment 
arrangement for safety belts in vehicles, primarily for 
10 safety belts intended for rear seat passengers, whereby the 

safety belt is of the retractable, reel-type and the reel 
is affixed to the vehicle body, said height-adjustment 
arrangement comprising a longitudinally extending guide 
member mounted to the body at a passenger's shoulder- 
height, the length of which guide member considerably 
exceeds the width of said safety belt and which member at 
least partially presents a guide surface continuously 
curved in the longitudinal extension and intended for 
contact with a portion of the safety belt which is between 
said reel and the length intended to extend over the 
shoulder and chest, and which portion runs directly, from 
the reel to said guide member which simultaneously permits 
height-adjustment of the belt on the guide member. 

25 BACKGROUND OF THE INVENTION: 

Height-adjustment arrangements of the above-mentioned type 
are previously known. A height-adjustment arrangement is 
known from i.a. DE-A-3 815 629 for safety belts in 
vehicles, primarily for safety belts intended for rear seat 
passengers, whereby the safety belt is of the retractable, 
reel-type and the reel is affixed to the body, said height- 
adjustment arrangement comprising a longitudinally 
extending guide member mounted to the body at a passenger's 
shoulder-height, the length of which guide member 
considerably exceeds the width of said safety belt and 
which member in a transverse section at least partially 
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presen'ks a continuously curved outer surface intended for 
contact between a portion of the safety belt which is 
between said reel and the length of the safety belt which 
is intended to extend over the shoulder and chest (see also 
5 DE-A-3 815 631) . 

The previously known height-adjustment arrangements suffer 
from the disadvantage that the height-adjustment 
arrangement must be complemented with a guide member which 
is located a certain distance from the actual height- 
adjustment arrangement, which in turn requires a very wide 
D-post« A wide D-post brings with it i,a. the drawback that 
it eliminates or at least complicates the fitting of a 
small side window. 

An arrangement is known from DE-Al-3 530 495 which has a 
common member for height- adjustment and guiding. This 
arrangement is particularly intended for front seats and 
has a belt geometry which does not offer satisfactory self- 
adjustment of the height position. 

The object of the present invention is primarily to provide 
a belt for rear seat use with which high-grade self- 
adjustment of the height position of the upper mounting 
25 point is achieved. 

SOLUTION: 

Said object is achieved with an arrangement which is 
characterized by the combination that said guide surface is 

30 positively curved for the majority of its length along its 

longitudinal extension so that a convex sxirface is formed 
along its length, that the guide member has a substantially 
longitudinal extension which forms an acute angle with 
respect to the horizontal plane,, which angle preferably is 

35 equal to, or less than, 45«» (a^45°) and that said reel is 

mounted substantially horizontally. 
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Further advantages and objects of the invention will become 
apparent from the claims and following description. 



BRIEF DESCRIPTION OF THE DRAWINGS: 
5 The invention will be described in greater detail in the 

following with reference to the attached drawings in which; 

Fig. 1 shows a partial section through a vehicle in which 
a preferred arrangement according to the invention 
10 is mounted. 

Fig. 2 shows a longitudinal cross-section of a member 
according to the invention shown in Fig. l. 

Fig. 3 shows a transverse cross-section through the member 
of Fig. 2, 

15 Fig. 4 shows an alternative embodiment of a member 

according to the invention, and 
Fig. 5 shows a further modified embodiment of a member 
according to the invention. 



20 BEST MODE OP CARRYING OUT THE INVENTION: 

Fig. 1 Shows a part of a vehicle comprising the upper 
region of the rear seat back-rest 5, a small side window 6 
and a D-post 7. A guide member 2 is affixed to the inside 
of the D-post 7. A safety belt 10 runs over the guide 
25 member 2. The safety belt extends from a belt reel 11 which 

is mounted to the body 3 by screw means 4 . The belt reel 11 
is mounted substantially horizontally which implies that 
the centre axis 12 of the reel extends horizontally. The 
safety belt 10 runs from the guide member 2 over the rear 
JO seat back-rest 5 to the shoulder 8 of an imaginary 

passenger. The guide member 2, which also acts at the same 
time as a height-adjuster, consists of a longitudinally 
extending circular rod having an outer surface 20 which is 
circularly curved in cross section and which has a slight 
5 positive longitudinal curvature. The rod 2 is attached to 

the D-post at its respective ends 23, 24 by screw means or 
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similar. 

In the situation depicted by solid lines the safety belt 
has been adjusted for the shoulder position of a relatively 
5 short person (5% female) . The belt 10 hereby runs as far 

down towards the lower end of the mounting 23 as possible. 
In the situation shown in dashed lines the safety belt 10 
has been adapted to a relatively tall person (95% male) and 
the belt is here in its upper position and thus as close 
10 to the upper mounting point 24 as possible. 

In order to attain such self-adjustment, the guide member 
should be shaped in a certain way. In the preferred 
instance,, this means that, as mentioned previously, said 

15 outer surface 20 is also curved along its longitudinal 

extension and that the curvature is positive so that a 
convex surface is formed. Said curvature in the 
longitudinal direction in this preferred case follows the 
arc of a circle with a radius of curvature of circa 600 mm. 

20 This radius of curvature is pre^calculated to be the 

distance between said surface and the point of intersection 
of two lines 13,14, whereby each of said lines corresponds 
to the normal to said outer surface 20 at respective 
extreme positions of the safety belt 10 on the guide member 

25 2* These lines 13,14 extend from the guide point for the 

safety belt 10. The result of the guiding of the belt 10 is 
determined by the optical laws of reflection, i.e. in each 
height position the cmgle of approach that the belt makes 
to the rod's normal is equal to the angle to the normal 

30 which the belt forms when leaving the rod, A limiting 

factor has been that the length of the safety belt 10 which 
is between the reel 11 and the guide member 2 may not be 
allowed to "swing" too much in order to avoid any possible 
malfunction, i.e. the angle between the direction of 

35 emergence of the safety belt 10, seen from the reel 11, in 

the two extreme positions may not exceed a certain given 
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angle. In the preferred case, this angle has been set at 
20«». Accordingly, the upper bisectrix 14 represents a mid- 
line shown in the plane of the paper in Fig. 1 between (as 
seen from the guide point) incoming and exiting regions of 
5 the safety belt 10 when the belt is in an upper extreme 

position, i.e. for a very tall person (95% male), and the 
lower bisectrix 13 represents a mid-line shown in the plane 
of the paper in Fig. 1 between (as seen from the guide 
point) incoming and exiting regions of the safety belt 10 
10 when the belt is in a lower extreme position, i.e. for a 

very short person (5% female) . 

In order to achieve good height adjustment in accordance 
with the invention, in the shown example the guide member 

15 2 is mounted so as to create a relatively sharp acute angle 

with respect to the horizontal line. In the preferred 
illustrated case this angle is circa 40 for a line which 
is drawn between the two mounting points 23, 24. It is 
advantageous if the distance between the guide meinber 2 and 

20 the belt reel 11 is relatively large, in the preferred case 

200 mm from the centre of the reel to the lower region of 
the guide surface 20. Accordingly, it is advantageous if 
the reel is mounted as low as possible above the wheel-arch 
so that the sidewards movement of the belt, in accordance 

25 with the above, will not be too great. Such a sidewards 

movement in the preferred shown example may amount to +- 
10 though no more than 30 « max. An advantage of mounting 
the reel axis horizontally is that no adaptation for left 
and right side fitting is required. 

30 

In the shown preferred example the active surface 20 of the 
rod 2 is positively curved, which means that a larger range 
is obtained than if the rod were straight or even had a 
negatively curved surface 2 0. A condition for the invention 
35 to work is that the friction between the belt and the outer 

surface 20 of the rod 2 is not too great. A fairly well 
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polished steel surface has been shown to work well. 

A longitudinal view of the invention is shown in Fig* 2 in 
which the rod 2 consists of a hollow tube which is 
5 flattened at its ends 23 at which it is affixed to sheet 

sections 7 of the D-^post by screw means 4. In order to 
maintain a desired gap width (optimum circa 2-2.5 mm, 
preferably 1.5-2.5 mm) in the gap 26 between the guide 
member 2 and the locating section 7, spacers 9 of a 

10 thickness corresponding to the gap width are used, provided 

that the xmder surface of the guide member is straight. A 
transverse cross-section is shown in Pig. 3 and also 
illustrates the tubular form of the guide member 2. As can 
additionally be seen from this latter figure, the active 

15 surface 20 of the member 2 is less than a semi-circle since 

it consists only of that region in which contact can arise 
between the safety belt 10 and the outer surface 20 of the 
rod. A covering partition wall 5 is provided above the rod 
2 through which the safety belt exits from an opening 51. 

20 To achieve a gentle transition this opening is arranged 

with a lower edge 55 which is slightly inwardly curved 
towards the centre of the rod 2 . The partition wall is made 
from a relatively shape-stable material so that there is no 
risk that the rod itself will be a safety hazard for the 

25 vehicle's passengers. 

An alternative embodiment of the rod according to the 
invention is shown in Fig. 4. The rod is hereby foraed with 
a discontinuity 21 in proximity to, though above, its 

30 middle, so that an increased retention of the belt in the 

upper position is achieved. The discontinuity has been 
achieved by bending the rod 2 in two places so that a 
"step" is formed. A further modification is shown in Fig. 
5 in which the rod 2 is provided with a positive curvature 

35 25 close to its lower mounting point 23. This positive 

curvature in the lower region allows careful adjustment of 
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the belt if the geometry of the vehicle is such that the 
retracting position for the belt is relatively upright. 

The invention is not restricted to that which has been 
5 shown, but can be varied within the scope of the appended 

claims. Accordingly it is possible that for example, 
instead of for a rod, a U-shaped pressed plate may be used, 
or some kind of preferably fibre-reinforced polymer 
material • Even if a preferred optimal location of the reel 
10 and guide respectively gives the guide rod a slope of 

around 40**-45«, it is to be understood that the invention 
will also work with deviations from this angle. The 
distance between the reel 11 and the lower region of the 
outer active surface 20 can be varied within the previously 
15 given range, i.e. +- ao*' approx., though the reel should 

preferably be located as far from the guide member 2 as 
possible and at least 150 mm, preferably greater than 250 
mm. The longitudinal extent ion of the member 2 is dependent 
on the angle of slope and the lower the angle, the longer 
20 the rod needs to be (provided that the reel remains 

stationary) . In the preferred case the longitudinal 
extention of the active surface is circa 180-200 mm at an 
angle of 40*>. The longitudinal extention should at least 
exceed 150 mm. This extention can accordingly also be 
25 varied with respect to the slope in a manner which is 

apparent to the skilled person. The radius of curvature for 
said curvature should be less than 3000 mm, preferably 
within the range 400 - 1000 mm and in the shown case 600 mm 
+- 10%. 

30 
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CLAIMS: 

5 

1. Height-adjustiaent: arrangement for safety belts in 

vehicles, primarily for safety belts intended for rear seat 
passengers, whereby the safety belt (10) is of the 
retractable, reel-type and the reel (11) is affixed to the 
10 vehicle body (3), said height-adjustment arrangement (2) 

comprising a longitudinally extending guide member (2) 
mounted to the body at a passenger's shoulder-height, the 
length of which guide meinber considerably exceeds the width 
of said safety belt and which member (2) at least partially 

15 presents a guide surface (20) continuously curved in the 

longitudinal extension and intended for contact with a 
portion of the safety belt which is between said reel (11) 
and the length intended to extend over the shoulder and 
chest, and which portion runs directly from the reel (11) 

20 to said guide member (2) which simultaneously permits 

height-adjustment of the belt on the guide member, 
characterized by the combination that said 
guide surface (20) is positively curved for the majority of 
its length along its longitudinal extension so that a 

25 convex surface is formed along its length, that the guide 

member has a substantially longitudinal extension which 
forms an acute angle with respect to the horizontal plane, 
which angle preferably is equal to, or less than, 45° 
(a^45°) and that said reel (11) is mounted substantially 

30 horizontally* 

2. Height-adjustment arrangement according to claim 1, 

characterized in that said longitudinal 
curvature substantially follows a line corresponding to a 
35 radius of curvature which is less than 3000 mm^ preferably 

in the rang^ 1000-400 mm and most preferably 600 mm +-10%, 
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which latter radius of curvature is suitably subtended by 
the intersection point between two bisectrices to the seat 
belt angles in respective extreme positions on said outer 
surface (20) . 

5 

3. Height-adjustment arrangement according to claim 1, 
characterized in that the distance between 
the central axis (12) of the reel (11) and the nearest 
point on said outer surface (20) at least exceeds 150 mm, 

10 though preferably exceeds 200 mm and most preferably 

exceeds 250 mm. 

4. Height-adjustment arrangement according to claim 1, 
characterized in that said outer surface 

15 (20) has a substantially longitudinal extension which 

exceeds 150 mm, though preferably exceeds 200 mm. 

5. Height-adjustment arrangement according to claim 1, 
characterized in that said outer surface 

20 ' (20) presents a discontinuity (21) along its length so that 
a step is formed for increased retention of the safety belt 
in the upper position. 

6. Height-adjustment arrangement according to claim 1, 
25 characterized in that said outer surface 

(20) presents a negatively curved region in the vicinity of 
the lower mounting point (23) to avoid possible wear of the 
safety belt during its retraction. 

30 7. Height-adjustment arrangement according to claim 2, 

characterized in that the extention of the 
member (2) is such that the safety belt, as it unwinds from 
the reel (11), is allowed to swing a maximum of 30* between 
the two end positions on said member (2) , though preferably 

35 20°. 
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8. Height-adjustment arrangement according to claim 1, 

characterized in that the gap (26) between 
the guide (2) and the sheet section (7) is achieved by 
means of spacers (9) of desired thickness which give a gap 
5 width preferably between 1.5 and 2.5 mm. 
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